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Study on preparation and capacitive properties of three dimensional porous

graphene by microwave radiation pyrolysis expansion method

eSS 30E

=% 3L B ;M
U EEE Y
R

Key words :

three dimensional
porous graphene;
microwave radiation
pyrolysis expansion

method ; super capacitor

S B HE.2017 - 04 - 28

EE&WH:BE A AAFE
fEZ® I 4 (1979—),

A

L EA S, BTHE, SR, BRI, 85 B E T
FANG Hua, WANG Li-zhen,GAO Ke-zheng, FANG Wei, CHEN Dan-dan,
FAN Hong-yang, PEI Meng-sha

FNEE T # e Mor G o TR, T AN 450001

College of Material and Chemical Engmeermg, Zhengzhou University of Light Industry, Zhengzhou
450001, China

W R MOR S ARSI AR & T =4 % 5L6 2. #)A FE-SEM, TEM F=
K2 R BE I X AL P4 &-09 = Y % 3L B B 69T AL M, AT ) &
= S0 B RAEMA R B A S, A A BFRE R LA G R
FLAL S BAL MK 7 R AR R AL k. R AW 6 & 09 5 B0 LA 55
KRG ST, EARL ZEENGEY R, EARRHE R H B

Y 2 S G Bk A mARK 158. T m” - g7 R ILE A2 nm; =4
%36 M AR T AL b A A, fzeta/,.u»fwyl 25 A - g At el g
K161 F - g7 B A B EHME 25.00 A - g ' B, kB AR F g &

1.25 A - ¢ ' BB E TSR AL ® 5000 K5, 23R4 % 4 90% ,f)éafmgfg
P HF.

% - THATIRBEA LT A (U1504204)
B, R TARMNE T LRI, L, 2R G @A Bt S b s A



TR EHAERRERER L RS0 BRR AR ABRTR °9

Abstract; Wormlike three dimensional (3D) porous graphene was prepared by microwave radiation pyrolysis
expansion method. The morphology and pore structure of the as-prepared samples were characterized by SEM,
TEM and N, adsorption/desorption test. Simulated supercapacitors were assembled to perform electrochemical
test by using the as-prepared 3D graphene. And the electrochemical properties were tested by cyclic voltamme-
try, galvanostatic charge discharge and electrochemical impedance test. The results showed wormlike 3D por-
ous structure was characterized by translucent gossamer-like morphology and had obvious folds belonging to

grephene nanosheet. The sample showed a specific surface area of 158.7 m* - g~

and an average pore size of
11.2 nm. The as-prepared graphene showed excellent electrochemical performances, with a specific capaci-
tance of 161 F - g™' at 1.25 A - g7' and 91 F - g~ when the current increased to 25.00 A - g¢~'. At

1.25 A - g~' the capacity retention rate was 90% after cycling charge and discharge 5000 times ,which indi-

cated the cycle stability was excellent.
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Fig.1 SEM images of the graphene samples
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Fig. 3 The N, adsorption-desorption isotherm

plots of the gaphene samples

21 BEWHHERGILEM AR

Tablel Pore structure parameters of
graphene samples
BeH Sper Vial Viiero Vineso g
o /(g™ /(em® g7 /(em® g7") /(em® - g7") /nm
158.7 0.634 2 0.014 4 -0.6198 11.2
e i

AU HY A7 s 0 AR A 18 I 7 i b kB
PR =AIE, R HBA R IFry S 2
REPE. YT HL T RL. 25 A - g7 3 £
25.00 A - g~ "B, 75 il 2 TR R BN
AR = AR OB BT o s AR /), 6

(20 WwF « em ™) A BT 4 00 £ SRR I LU
FIAR(158.7 m” « g~ ) AT RLTH5 A7 S 1o 20
AN 3174 F - g 1 SCbr A7 SR RE i
) b A 2 B TN S A, ph b5 7 8
s R i 19 S XU R J2 P S 2 100 - em 7,
33T AR T LR W R 8 S5 B , A R
FE b 5 A W AR R AR B AT T AR AL
RSP R E FR BT AR SRR
FATHS LU A B R BE ML, 7 Bk — B IR A
5.

TE1.25 A - g WYHLR SN, 047 SRR RE
AT OGER FE R R IR, SEHR s AN Rl 5 R,
S AT DL OO A Ok
161 F - g™' FERT 500 G, FLHL 25 B T
P 5= 9ot B, S5 500 UG BA L H A R
129 F - g7 EJ5 2 B 35 v HL FE 28 R AR (R
FasE , JHFF 5000 YO ELALA N 116 F - 7' 754



5 HBERARBERKENE LN EHFRE A

5 <13 -

0.02 -
0.01
=
B 0.00
-0.01F
-0.02 1 . . 1 . ,
.12 -1.0 -0.8 -06 -0.4 -02 0.0
L& / (V vs SCE)
a) FIHIEF NS0 mV - s HHAY
VRSt BN N1
1.2
u / —125A ¢
—1oph S_2.50A g
M . .
IR - 625A-g
= —O.S-f,;!' - 12504 - ¢
7 . - 1875A - g’
2 oo06M S N 25.00A - g
= i
= ,
¥ —0.4h"
il e
—0.24
0.0 L

0 50 100 150 200 250 300
A [E)/s
¢ ) TH I FT A £

/A

‘i} I

= 10mVes' —+¥100mV-s'

—+-20mV-+s' <4 150mV-s’
—2-50mVes' > 200mV-s’

0.067 pyuy

2 3
} V»,h

0.04F | g 1S
! e

0.021

0.00r

> |
e s
-0.04} N N
g T SEUNEES S og

-2 -1.0 -08 -0.6 -0.4 -02 0.0
MK / (V vs SCE)

b) AN T
A1 BRI IR 2 it 2k

2001

1501

~

1 1 1 1 ]
0 5 10 15 20 25
MR E (A - g)

d) IRPERE £

A4 &EHGMETRE X BRALE X Fo o) Rk 25

Fig.4 CV curves, galvanostatic charge/discharge plots and rate performances of the graphene samples
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